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.AjJjjJI CJlJ 4^jS]| jl^ (JljJl jLill JiaJ 



jaws for measuring inner dimensions 

^- screw clamp 




stem for 
measuring depths 

. / 



vernier scale 

jaWS (for measuring outer dimension 




Itjjml ml (jjj^i. qa A^jjJI dllj 4-aJ£jl jig-?- (jj^y 

main ) i^yjj^ 0*^' Sjiuua^ Jj^ala (fixed Jaw) A?^ & ^ igy^j : £^j| ftjj^ - j 
^Lk^ajJLj j 4^?. (jx (mm) j^j'^'W ^0"^ ls-"^-^' (_jjjl_iajl »j^'»» uj^j ^-* SjIc .(scale 

/->■_;->■ 1 all dlljlLa.lLall ^ >»n\jjl (_jjjLiSjI ft j JajoLa t _ s -lC' IjAJ .(_£^kl 4£?. (j-a (inch) 

^LjSlI aajjj j (movable jaw) ^jaaJl t*lill <_U^j All jia <_J^ ^r^ j* j : ^j^2aJ) pJaJi - lj 
. jW^' ^ j ^ l^JI jl<uUl f.\ jaL A^.jAa (JaIjaII <ujjj jjSj .(vernier scale) 
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(jjSj La ajlc .AJIc. (_jjjLaa 4iLlJ ^ nn'l^pl (_jjAjSjI S J JajoLa LS -lC' aJj^j-ajl J_yuoJI Sf.lj3 (j<a ^J^J^I (j^-«J 

.(o *f\ =♦ .♦ X ^«)ji(^Y »/^ = * . »° ) jl ( *-^ »/^ = ) :-j Al-ill a^> 

) til^^lajlj dijLJI (jj^ijl (jt}J A-ulLl2 jlj-aJl (jiilLall *_iJajJ Ajljjjjl dllj A-aJ£jl jLaxluAj (_jjjl_lSjl A-lLaC. aJJ 

stem for depth ) .^j^l jLaci <_>jl-iai jj^c jl jLoi J& a^j jjll cjIJ a^JI <_£jlaj L«£ 

(measurements 



; (jjliuiLuil ;jj'''"- j" ^jJC' ^-JJJ^I diu A-a^Sil (^LjS apljii A ;'■""•■ ajj 

t5 JC (Ja ukJIj ajLuU (-S JC. (Cill J^aJl Ij^Jj J° L all ^-3j-a Jl V *^"-jJ <^LSjI AjJjj J) jiaij ; V jl 

/-«■_;->■ i a]| (JllljlLalLajlj (A) SfrljAjl A_ajS (Ja uU <LS -uiL)^}jl ^LjSjl »j^" 

j-jjj j^c. Ijlj aJ AjJjjjI j ajJajoLall ^^jSl Qll alj (JjjLLj (Jj! Alajj AjJj^jJl ^jL^a (jx lpl.iL) ^jaij ; LJU 
pljaij (B) Vuj^ a^'j* 4-aii ^^ UJ%J ^PJJ^ ^ J L5^ J -^' 1^* UjiiaJ 4 (jjl kill *-a AJajoLaJl AjJjj]| 

• J' "J 

.Ajjjjjl dllj A-aJ4jl jlfraJI Jc. (_jjjl_iajl A-aiii A -^ ±lj (J$) A-ajiij (A) A-ajii ,*-<aa. (JjL<aUv (jj^J 
• j^3 . Lis ^ ■ '"" UJ^ ^* ajlc j jlfraJl (JJj-alij Aj^jJ (j-a A_ijj^| A5J -iJ-i^J fi 

jLa^.^1 4_ijj^]| (_JJjLji« (jLj LLaJC. IJ) ''"'J^.' 1.1a. AJaJjalJ ASj^Lj Aa^ll L-lLuia. (jS-aJS tillj (j-a (j^-alj a] IJ) 
Jc. ?r jjj JT i^i I ^^A AiLllI (jj£j ,^IILq ((j) (jSjJ J ALjjjl J dlLaJjJjjl J.1C. Ofc (j£.<u3 5ax ^ (_Cjl_uU 

.a-a (j/^ ) = Allll ; Aa!iUJlj ^luraj j Aj3jj]| 

j (AjJ±uLakJl A^j^jJl flliA ^ <i>m*1 j) <3 « — ^j A^j^jJl Jc. dlLaJjjllI J^C. (jl£ IJ) A-alc Ali^aj ■ 

,a-a » » \ = O * /) (C jLuiJ UpaJ (jj^J 
L^jaj (jj^J j (A;iJJ^)judajl Ajjjjjjl a^A ^aiii j) Y ♦ = (j A^jjjI Jc. dlLajjJjjl J^c. (jl£ IJ) ■ 

,a-a » » O rz \ » / ^ ^jLuU 

(j<a AJl 1_JA j£jj ^A^jjJl Clllj A-ajSJl jlg^. Jc (_jjjLj3JI apljSJ ^^J^ ■ <*]l AAJ^iajl ?tj-iajJ AjjIjjI aj_aj-ii!l 

Uak I^A ^Ajjjjjjl AiLa. Jc. (3^ t5 JoiiJ^)jl (_jjjl_iajl af.lj3 (jjj&Lu^ajl (jtyiill (j^a*J JaLujjl J AjuLuJI pi UA.VI 
(JS A-a a-a X ^^aJJ (_>«V^ Uaa. apljUl J 1 UA.II |^A Jc. t_UJJJ J3 .Ajjj^jjl ^L^a ^Jc. apljSlI ' -Lao j 
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4-ujjJI olj 'UjaJI J* o^UaJI o*lj£) 4j > j- v^ JI iiUjIaJI rvi>jj ijjj-aJl 




i i I i I i I i I i I i ! ' i i I i I i I 



12 3 4 5 6 

n 



i^jjjjjl ^1_> ^ (jiL; ^ 



7 8 9 



^**w J'i ^tk-LuiJ 1 s J»Hrt*i 



^j^LjflJS Hjj jj 






B 






(^Ajj*^I ^»jaJI) mm • . * e = V . / \ = -,1^1 i3j 


j-ujjJI j«<LtflJI 


A 


36 mm 


4jJjjJ! o^Lji 


B 


13 x 0.05 mm = 0.65 mm 


jLf>J! J* o^LjUI 4jjJ 


A+B 


36 + 0.65 = 36.65 mm 



S.i.ih" Jllo 




56785 ] 2 3 4 f r 6 5 2 ' 2 3 4 5 6 




2.4 cm 



0.062 cm = 2.462 cm 



(3j\i""v^ 3-»Jill) mm * . * Y = ° * / ^ = -,u.>Jl 2Jj 


— UJjJl J^USJI 


A 


24 mm = 2.4 cm 


4jJjjJI o«<L<3 


B 


31x0.02 mm = 0.62 mm 


jlgjjjl ^jlc j^LtflJI «UjI 


A+B 


24 + 0.62 = 24.62 mm 
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: cjUjiil £ljjj . o 



jSij p \jJ^\ aAI (jt)J (jx .<_>"JJj' (^3 J J.""^ a]| ^g-S jlauVt (_>«ljJ»J 4-La»luLaJI ClsLajSlI (j-a sAiaJx pljJl -^JJ 

(Vernier Caliper) S*ijjil al J *-iW - 1 
(Caliper Digital) ^1 ji i#jjiti\ *-.•&) - Y 

(jj^J (JjAjSII ^J" »^'j^ U' *^! .S^JJ^ t — '^ ^-ajSil SjjSIaII AAJ^kll (juib ^jJjjJ^VI 4-a.^l J At") i n'i 








(Caliper Dial) **l*-il ai J ^^1 - r 
(Depth Caliper) Jl-*Sn t>M 4-»jS . £ 







(Height Caliper) £l£Sjyi oM ^-*- ° 

l^llc. CllLs^laJl jLaij ^ J dl!/U-uJl plijjl (JJobSl <LsjS]l ai& (J^ialuU 
, jl£jjjdllj jlfraJI 11a A-LajuJJ (j^-aJ 4-La j (sj<,'u1<\\ 4jU<-. ^U 
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jlajjfLLaii JLoaLLuib JbuVI o*^ 



_a-a » » » ) (JlLa t^ljj (jj J >-^^ *3^"? ,S ^' U <a» ; ^gi IJj^slI JS j a-a • » ^ (jj^J *-« Sjlc 

|j±a _<Lal.lkjjuil <Uj£jjj j AjlA^\ ^^ ^ji S-llxlajl Aj^I at J l hLj j''"JJ^J"'^ j^?" j^Ai ^JiLi lt^ * J ^L) 

.L-Ujil 'UJljj^Jl A£^iJl ^Jc ^j-Jfa jUajjflxajl jL^. (J- 441 



:^jlxSI jIojjIiaJ! JI$a cjUjIa . ^ 




jlajj£j^i 4_jj£^j| pIJaVI ?t«ajJ Sjj^aII - ^ jLJi]| 

J*zJ (U) ^-sj^ cJ^j ^ (Frame) jW^' <-J%* j' JM ^ l£j^j ;£«l^) *j^\ - ' 

J_&-aC- j (Anvil) -^-""' Jj-aaJl (j-a <_]£ jUa^M 'lUin ,lg-La A£^aJ-aJl j Ajjlfill jlfraJI CllUjzLa AjIj 

iil]j£ .IajUjI (j^ba jl^aJl 4ii^l ( -n.ini jXialau jjill (Measuring rod - Spindle) 0*^' 

main Sleeve with) lA^ 1 £J-^ ^j^l j' 0*^ ls^j^ cj-^ 1 jW^ 1 J-M <-U=s 

i> (mm ♦ .°) s-i j ^=>> t> (mm ^ ) JW^W ^j-^ o*^ ur^J^ £j-^ uj% .(scale 

l^£jj^li iiaa IJI ^1 (thimble) o^0 ^k j* -^j^-^ 1 ^l^Vl * j^\ :^jaU) ? JaJ) . u 
tiiim] (jjjbSJl j^a& ^j^4^ (Ratchet Knob) o^W^ jl*^! (jjjJa j& ^j Ijj^ a£j^ 

SjjJ l^£j^aj 7t-ajaU j £■ J-ii ° * J) ajalLa (_Jjjl_iajl Ajizi. LaJ^ " (jj^J La Sjlc ,lg LUU3 jl^J-aJl A U lVi'I 
• 4_ajjj 4jb JI^aJI 4-LujLuiA (j^a^iLaajoil (j^-aJ Ua (jx ,a-a ♦ _0 zz a-a \/^ jljLaJ - iifiH ; <ial£ 



•r 



) = )>>/)= ° >/> .0 
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S;UH JJj-iiJ AjUjoJI j aL^jVI aAkloU . jUa^l (Jib jj-aiaJl j AlSl 4j*Jj ^ jUa^l jj^J '*\r- cs"^' 

-( _£jjauj| Aub l^SjoLaj ^^jjl 4 it iVill (jiilla Aj.iaj v ak 




jIajjSj^ JLjlLuiV 4aja ha^l AJijjJaJ) Tt^iajj Sjj^aII - t jLwit 



;j.Lajj£.biJl (_jjjl_ia S^IjSj ^^J^ i aall AAJjJall 

liUi] t-gdii tall Jl a Jl ^gi 4-k^aLk (jialj£.V J AaiS^jI CjLuAjSjI (__! (J-axluU (jjiLuia. jl^a. jlLajjfLL&jl (j) 
aJJ . jlgjaJI ^jift (j;i2^jl L>"^^' ^'j^W g-* 1 -"" (^"' 4jlh1 lhVI OcIjSjI (J^a»-J alclj-a * a laluu ^gJc. (jli 

;,_Ol jajjl Jc. jlLajjfLlAjl (_JJjba a^lji 

jLaAaJb JjJajl £■ jJjjI Ajljluml ^Jc (Ja ulJI ?r jSil\ 4-413 Ijlj j (_jjjLj2jI Aula. AiLa. ^jic UjJaJ (jj£j 

_A 4-«_l3 (Ja ■■'*' j 

IJA -^J^J ^-Jbk («i : A A-a^ ^4 cA>^' £J"^' <Jljiajajl ^Jfc *-a » .° £J-^ L£ ' (4-a^C- J') J J^-J ^^V 

♦ mm = B. **£ ^J <r >dl ^ja.j ^jc aJU. ^k ^LSlI Jl B = 0.5 mm <^p ' — aj^al ^j^l 

t_)jjjaj _ Jjlajl j- jJjjI <> 'iljU.nl Jc. ^ nUJjJI kaJI j (JjAjajI Alia. £■ jjj (jtjj (jjjUajj) Jj.iaJJ ajlj 
j^sjj j (_jjjl_iajl 4-ila. t5 -lC' a^ljill 4-<uS ^j-A A ajUll <jj£j j jlg-aJI AiJj A-AlaJl LS -iC' <_Ja_uL<ijl ^jJjjI 4_<uS 

(A + B + C) e^ ^ u l^ jViJ%^> ^te yJ^jl 4aj1j - r 
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jjVi juubzu jihi 




A = 7.00 mm B = mm C = 38 x 0.01 = 0.38 mm 



J^jj^aI) o-LS A + B + C = 7.0 + + 0.38 = 7.38 mm 



^IDI JuubX\ JISII 




A = 7.00 mm B = 0.5 mm C = 22 x 0.01 = 0.22 mm 



JUjjfyJI o*y2 :A+B + C= 7.00 + O.50 + 0.22 = 7.72 mm 
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IJ^JJ**^ LH^ Sf Ijfl J* ^UjJ^ 




) JUJI 



A = mm 6 = mm C = 

mm 

A + B + C = mmj^>jj^l ch 1 ^ 
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j1ajj%^1 CJVl ^t luj) J £ljjj 



(Micrometer Outside) ^jUJI ji«jj5all - \ 



- \2 (^,\o. . • ^ ajlc ajijlJl ClsLuitLaJl . jijlaJl (JjAj^JI 



■r 







diLuilftj i il 4 ftjSa a LJljiajjLfa 







(Micrometer Inside) ^jJlvIjJI u-UaJI jiajjia^ - Y 



(jS-aJ (JjjJaj is.laC.lj ^jj-a p jill IjA .Cls^lijuijl t5 J& e_SJjLaojl j 




CiLuiULaJ) <g\2ja_a <U&|j CiljiajjiLta 
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)\> 



(Micrometer Depth) jjU*Vl j^Li jis^jSj* - f 



<1t_uJ| ^jJc. jlfraJI jl£jjV (Jrtrlun S^clS 4J -(J -^.jLkJl jlajjfLLaJl 




jUcSf) <>M j^jj%* 



J) jlfraJl AjlhI m-\ <_L^aJ ■"'_;->■ 1.1a. AJLtJI 4-Uill uiaJl dslj (^jjjLjSjI Cllljjl (j-a j''^jj^j^'I jLj-?> _>£*J 
(jl liilc. ' /7-j* a \;^ 11 AiLllI aj& ^^Jc. jail a j t5 Iia. j 111 .a-a » » » \ J) (jU^M (J^ 3 *-^ ls^ J ^* ' . ' ^ 



. jl^aJl 4JSJ 1 _ S J& JUllj J jU^l (J^l-^l Jajj^l ^Ic Uiui JJJJ J3 Lax <JjjL£JI Jj-aaJ 



jLajjfL-aJl (jLa*JjJ_J (JjAjSII (jli '^^J^ ■ "" AAJ^iillj af.lj£jl 



i.1 j dlLuLeJjl aJA SLc-lj-a dLaJ Ij) 

, 1.1a. lliaj (jjSjLui 
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Spherometer 




— = (n-l)( — + — ) 






fl = 






• j"'"JJ.-°" ^J^"l (jtlluljl (JJJ -iaJJJ (_cUl tlllL&jl xlkia (Jjia a '-^ 
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:l> *L1II 4Jj lJ Jc SjjJjJI J^ljxJI 

-■"?■" £-« qxa3j£\ 4_LiJ OJC ^j^aLk ; la» 1 tail -L_4 



^ ♦ ♦ ♦ m = (km) jl«ji£il 

10" 1 m = (dcm) jiajaiull 

10 " m = (cm) jLaSioil l 

10 " 3 m = (mm) j ujlLH 

10~ 6 m = (mju) J^jJ^tt 

10~ 10 m = (A) r jj3^Vl 
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